, has been isolated from the degradation reaction of an {Mo 132 }-type Keplerate to [PMo 12 O 40 ] 3− by [Cu (MeCN) 4 ](PF 6 ) in acetonitrile.
31 P-NMR studies suggest a structure-directing role for [Cu (MeCN) 4 ] + in the formation of the highly unusual all-inorganic inverse Keggin structure.
Polyoxometalates (POMs) are a large family of metal oxide clusters based on V, Mo and W in high oxidation states. 1 Their wide range of sizes/shapes, and possibilities for derivatization, 2, 3 mean that POMs offer useful properties including magnetism, 3b,4 catalysis 1,5 and semiconductivity. 6 Synthesis is usually achieved by condensation of metalate anions in acidic aqueous conditions; however exchange of inorganic cations for large organic cations such as tetra-n-butylammonium (nBu 4 N + ) allows their solubilization in organic media.
3,7 Organic-soluble polyoxomolybdate salts, e.g. (nBu 4 N) 4 [α-Mo 8 O 26 ] ({Mo 8 }), can be reacted with other metal complexes to produce derivatized POMs, typically with nuclearities in the range {Mo 4 } to {Mo 6 }. 8 Recently, we have developed an approach for the synthesis of POM clusters which uses high concentrations of bulky organic cations to direct the formation of novel polyoxoanions in solution, and trap ("shrink-wrap") these otherwise transient species. (Table S2 , ESI †) are consistent with the observed terminal, μ-, and μ 3 -oxo coordination modes. P-O and P-F bond lengths are comparable to those observed in existing PFO 3 structures, 15 with the P-F bond significantly longer than the three P-O distances and the O-P-F angles tighter than the O-P-O angles. The inclusion of PFO 3 groups is also evident from IR spectra with bands at 1213, 1145, 1017 and 940 cm −1 associated with PO 3 stretching, and two bands at 840 and 682 cm −1 which can be assigned to P-F stretching modes. + cations and disordered acetonitrile pack in layers coplanar to the crystallographic bc plane (Fig. 2) . Within the layers, the [Cu(MeCN) 4 ] + cations and POM anions pack closely, with short contacts between the cation methyl groups and terminal O and F positions (C⋯X distances of ca. 3.301 and 3.398 Å, respectively) suggesting the presence of non-classical hydrogen bonds. There are large voids between the layers, with calculations 16 indicating around 36% solvent accessible void space. This is occupied by disordered solvent which would not refine successfully, and was removed using the PLATON SQUEEZE routine. 16 Although the elusive nature of 2 has prevented full characterization, IR spectra (see ESI †) suggest that this void space is filled by water.
Despite assigned as {Mo 5 P 2 } and {Mo 7 P} aggregates. The 2 ppm difference in δ between these signals is similar to that observed between {Mo 5 P 2 } and {Mo 7 P} phenylphosphomolybdates, and {Mo 7 P} clusters seem very likely to form in the {Mo 8 } based system (Fig. 3 B2) . The −2.1 ppm signal is assigned to {Mo 5 P 2 }, as formation of the hexahydrated {Mo 6 P} anion seems unlikely in non-aqueous conditions. Considerable speciation of PFO 3 2− also appears to occur, due to the presence of other peaks resulting from PO 4 3− and PF 2 O 2 − based aggregates. In all cases, the addition of (diamagnetic) [Cu(MeCN) 4 ](PF 6 ) results in an upfield shift in the observed PFO 3 signals, suggesting the formation of larger clusters. For the {Mo 2 } based system, the signal at −6 ppm is likely to come from an {Mo 7 P} aggregate, as [Cu(MeCN) 4 ] + induces condensation of {Mo 2 } to the related {Mo 8 } in these conditions. 11 For {Mo 8 } and {Mo 132 }, only one signal is observed, with a more dramatic upfield shift to −11.8 ppm ( 1 J PF = 895 Hz, Fig. 3 C2 and C3 ). This is assigned to the inverse Keggin cluster anion 2a on the basis of the following lines of evidence:
(i) The 5.8 ppm upfield shift from the range of the other fluorophosphomolybdates should indicate the formation of a larger PFO 3 -based structure. This shift is much larger than any other, suggesting a substantially different structural type.
(ii) Solid 2 was isolated from a similar reaction mixture. 
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(iv) Comparison of the integral for this product with that of the known quantity of PF 6 − in the system indicates that as 2a (Mo-P ratio 3 : 1) it would account for ca. 60% of the Mo in the system. Therefore, clusters such as {Mo 6 P} and {Mo 7 P} with much higher Mo-P ratios are highly unlikely.
Therefore, it appears that the formation of 2a can occur in high yields in solution, and is dependent on the influence of the [Cu (MeCN) . This indicates that during the crystallization process hydrolysis and rearrangement occurs to produce 3. Therefore, it seems that cluster anion 2a is an intermediate that, while able to form in high yields in solution in the presence of a sufficient F − concentration, does not crystallize reproducibly as it tends to readily rearrange to form normal Keggin products. 
Conclusions

